Contribution of sympathetic nervous system activity during administration of carvedilol in rats with dilated cardiomyopathy.
We investigated the contribution of the sympathetic nervous system (SNS) in maintaining blood pressure during administration of carvedilol in rats with dilated cardiomyopathy, and examined whether SNS hyperactivity induced by high-dose carvedilol is related to severity of heart failure. The hypotensive effect of carvedilol in rats with heart failure (Group F) was not significantly different to that in rats without (Group N). However, enhancement of the plasma norepinephrine concentration during carvedilol administration in Group F was higher than in Group N. The constitutive plasma NE concentration in Group F (562 +/- 146 pg/ml) was significantly higher than in Group N (203 +/- 55 pg/ml) and there was a significant positive correlation between the heart weight to body weight ratio and the plasma norepinephrine concentration. Values for the maximal effect of the norepinephrine hypertensive effect during norepinephrine intravenous infusion (Emax) decreased, and plasma norepinephrine concentrations at half-maximal effect of the norepinephrine hypertensive effect (EC50) increased in Group F compared with Group N (20.8 +/- 6.1 and 28.6 +/- 2.2 mmHg, and 4.5 +/- 1.9 and 1.5 +/- 0.2 ng/ml, respectively). These results suggested that the number of receptors (Emax) and sensitivity (EC50) to the norepinephrine hypertensive effect decreased in Group F. Changes in these parameters in Group F corresponded with the results of a beta-adrenergic receptor binding assay using I-125 iodocyanopindolol (Bmax = 32 +/- 4 in Group F and 53 +/- 2 fmol/mg protein in Group N). These results showed that the SNS (presynaptic) activity increased and the SNS receptor sensitivity in the blood pressure regulation system decreased in heart failure. Therefore, high-dose carvedilol treatment should be used with caution to avoid worsening heart failure.